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Technical Memorandum 

SR520 Pontoon Construction Design-Build Project 
Launch Channel Armor Filter Layer Conformance with RFP 
 

1. Introduction and Objective  

Coast & Harbor Engineering (CHE) has prepared this technical memorandum to assist 

HNTB with responding on WSDOT Comment 2:  “The launch channel riprap was designed 

and constructed without a filter layer, per RFP Section 2.13.2.1.  Please provide 

documentation that demonstrates this design meets the standard contained in the United 

States Army Corp of Engineers, EM 1110-2-1100:  Coastal Engineering Manual, Parts I – IV 

and Appendix A, August 2008”.  This technical memorandum does not address the 

constructed condition of the channel armor, performance of the channel armor after 

construction, or current condition of the channel armor. 

2. Design Summary 

The launch channel armor was originally designed as a two-layer system with geotextile 

filter fabric (armor layer, bedding layer, geotextile filter fabric).  The project geotechnical 

engineer, Shannon & Wilson, determined that such a design would result in an unacceptable 

safety factor for slope stability for the site soil conditions, and therefore, a second design was 

developed by CHE.  This second design consisted of three layers:  an armor layer, bedding 

layer, and filter layer.  The armor stone was selected to remain stable under propeller-induced 

velocities, as documented in CHE (2011a).  The armor layer, bedding layer, and filter layer 

gradation were selected and designed to be in conformance with the requirements in the 

CEM Part VI and taken to the RFC level. 

Upon construction, Kiewit encountered very soft and wet soil conditions on the slope and 

requested, through RFI 4, that the filter layer be modified to provide a firm foundation layer 

for placement of the bedding and armor layers.  CHE’s analysis and recommendations on this 

matter is summarized in CHE (2011b) dated November 11, 2011. The final design consisted 

of the original armor layer (W15 = 150 lbs, W50 = 375 lbs), reduced thickness bedding layer 

(D85 = 5 inches, D15=2 inches or 0.17 feet), and substitution of WSDOT standard light loose 

riprap (LLR) foundation layer for the filter layer.  Materials and thicknesses are documented 

on the drawings dated November 11, 2011. 

3. Conformance of the Design to Applicable CEM Standards 

The CEM provides design requirements for the interface between cover layers and under 

layers in rubble mound structure design for wave action.  Per WSDOT Comment 2 it is 

requested to provide documentation how the design criterion is met for “the riprap and 
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bedding layer and the interface between the bedding layer and the subgrade soils).  This 

criterion is given in Formula (VI-5-114) on page VI-5-125 of the United States Army Corp 

of Engineers, EM 1110-2-1100: Coastal Engineering Manual, Parts I – IV and Appendix A, 

August 2008 as follows:  D15 (Cover) must be less than or equal to 5D85 (Under)  

(VI-5-114)” 

First, consider the interface between the cover layer (armor layer D15= 0.95 feet) and 

underlayer (bedding layer, D85 = 5 inches, 0.41 feet).  Per equation VI-5-114 we compute, in 

agreement with the criterion: 

0.95 ft ≤ 5 x 0.41 ft (VI-5-114) 

 

Second, consider the interface between the cover layer (bedding layer D15= 0.17 feet) and 

underlayer (LLR, D85 = 1.2 ft).  Per equation VI-5-114 we compute, in agreement with the 

criterion: 

0.17 ft ≤ 5 x 1.2 ft  (VI-5-114) 

 

As shown above, the EM 1110-2-1100 criteria for interface between the armor layer/bedding 

layer and bedding layer/light loose riprap layer has been satisfied by CHE’s design. 

Finally, let us consider the interface between the LLR layer and subgrade soils.  This 

interface was designed based on a concept, as stated in CHE (2011b), that light loose riprap 

eliminates the need for a filter later.  Therefore, the physical conditions (or setup) for design 

were changed.  LLR was designed as a firm foundation layer that works the native subgrade 

into the LLR material.  The formula and reference criterion (VI-5-114) was not applicable for 

the interface between the LLR and the subgrade soils.  Because of design conditions, the 

method of analysis was changed also that corresponds the recommendation by the Coastal 

Engineering Manual Part I-2-1 as follows:  “…engineering …need to be … flexible to 

changes in the local condition.  Coastal engineers, managers, and planners need to be aware 

that … Analytical tools and procedures may be suitable for a particular setting but totally 

inappropriate for another.”   

At the same time, the design using LLR as a foundation layer does have basis and support in 

the CEM, particularly as it relates to soft soils and creating a uniform layer for placement of 

cover layers.  The CEM describes the need, function, and design guidance for filter layers in 

various sections of Part VI.  The following are excerpts from the CEM with CHE 

commentary in italics on how the design of the LLR layer conforms to the CEM guidance. 

CEM Part VI-4-3  

(6) Filter layers.  Smaller stones are used for filter layers over the foundation soil or in 

drainage applications.  Placement is usually by dumping.  Selection of stone for a particular 

project depends on the purpose of the project, design loads, and local availability of suitable 

stone. 

 

CHE’s design meets the definition of this section.  The selection of the light loose riprap 

layer was based upon the purpose of the project, which upon encountering soft wet soils 
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became to develop a suitable and uniform finished surface for placement of the overlying 

bedding and armor layers. 

 

(2)…Placing bedding material over soft and organic bottom materials should force the soft 

material outward toward the edges of the bedding layer. When finished, filter and bedding 

layers should be free of mounds and windrows and coverage should be complete. 

 

CHE’s design meets the requirement of this section.  Producing a filter layer free of mounds 

was not possible with the original RFC filter layer material.  Therefore, a courser and 

thicker gradation of light loose riprap was used to produce a firm and uniform foundation 

layer.  The ability of light loose riprap to produce a firm and uniform foundation, free from 

mounds and windrows (as described in CHE 2011b) is confirmed by Kiewit’s local site 

experience.  Incorporating practical experience into the design, was specifically supported 

by CEM Part VI-3-7 “(b)…Practical knowledge and/or experience about how construction 

will proceed helps the engineer to evaluate the possibilities and modify the design to best 

accommodate construction needs.” 

 

CEM Part VI-5-3 

(1) Filter layer functions.  Filter layers are designed to achieve one or more of the following 

objectives in coastal structures: 

 

• Filter functions can be achieved using either one or more layer of granular material or 

small stone of various grain sizes, … 

 

CHE’s design meets this definition.  Light loose riprap is a small stone of various grain sizes. 

 

• Prevent migration of underlying sand or soil particles through the filter layer voids into 

the overlying rubble-mound structure layers.  Leeching of base material could be caused 

by turbulent flow within the structure or by excessive pore pressures that can wash out 

fine particles.  Without a filter layer, foundation or underlayer material would be lost and 

the stones in the structure layer over the filter would sink into the void resulting in 

differential settlement and decreased structure crest elevation. 
 

CHE’s design meets this requirement. Based upon Kiewit’s experience and encountered soil 

conditions, the light loose riprap was selected to stabilize the native soils, therefore 

minimizing differential settlement.  The thickness of the foundation layer was increased to 

prevent the opportunity for soil particles to move through it.  Placement of light loose riprap 

will change foundation conditions; thus, eliminating or reducing the need for a filtering 

layer. 
 

• Distribution of structure weight.  A bedding filter layer helps to distribute the structure's 

weight over the underlying base material to provide more uniform settlement… 
 

Providing a firm foundation layer allowed for a level bedding layer to be accomplished. 
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• Reduction of hydrodynamic loads on the structure's outer stone layers. A granular filter 

layer can help dissipate flow energy whereas a geotextile filter will not be as effective in 

this regard. 
 

Light loose riprap is a granular material and therefore helps to dissipate flow energy for the 

site conditions (propeller wash velocities). 
 

4. Summary 

Based on the analysis and discussion presented above, it is our opinion that the launch 

channel armor filter layer design meets the applicable standards contained in the United 

States Army Corp of Engineers, EM 1110-2-1100: Coastal Engineering Manual, Parts I – VI 

and Appendix A, August 2008. 

5. References 

CHE.  2011a.  Technical Report, SR520 Coastal Engineering Report, Vol. 1 - 3.  Report in three 

volumes prepared for HNTB. 

CHE.  2011b.  Technical Memorandum, SR520 Pontoon Construction Design-Build Project 

RFI Proposed Changes to Channel Armor Sections.  Report prepared January 24, 2011. 



From: Andrew.Kragt 

Sent: Friday, September 13, 2013 1:19 PM 

To: Nik.Schriener 

Subject: FW: Geotechnical Action Items 

Attachments: CHE Memo on Rip Rap.pdf; ATT00001.txt 

 

 

 

From: Richard Kittler [mailto:RKITTLER@HNTB.com]  

Sent: Tuesday, September 03, 2013 3:03 PM 
To: Andrew.Kragt; Kevin.Tucker 

Cc: Thomas Schnetzer; 'Bob Mitchell'; Vladimir Shepsis (vladimir@coastharboreng.com) 
Subject: RE: Geotechnical Action Items 

 

Andrew, Kevin, 

We have a technical memo from Coast & Harbor Engineering providing additional information for 

WSDOT.   Please review the following revised response to the WSDOT Question/Comment #2 and the 

attached memo, and let us know if you will need anything further to close out that comment. 

 

HNTB revised response to Comment #2 (7/25/13) –  

 

RFI 273 (submitted 11/9/11) and NDC 033 (submitted 11/16/11) maintained a three layer system. The 

bedding layer was reduced to 1 foot minimum thickness. The filter layer was increased to 2 feet 

minimum thickness and the gradation was revised to be the equivalent of light loose riprap.  The heavier 

gradation of the filter layer provided a more consistent and constructible working surface for placing the 

bedding layer and provided slope stability for the channel cut slope.  The D15 cover size of the armor 

layer, per the gradation on sheet LC4 of NDC 033, is 750 lb rock (approximately 23 inches dimension) 

and the D85 under size of the bedding layer is approximately 5 inches.  23 inches is less than 5xD85 = 25 

inches, so it meets the interface gradation requirements.  The D15 cover size of the bedding layer is 

approximately 2.5 inches and the D85 under size of the filter layer (Light  Loose Riprap at 50 lb per 

WSDOT specs) is approximately 9 inches dimension.  2.5 inches is less than 5xD85 = 45 inches, so it 

meets the interface gradation requirements.   

 

RFI 273 included both the geotechnical engineer’s evaluation and the coastal engineer’s evaluation.  The 

gradations of the three layers meet all design requirements to;  prohibit migration of material from the 

filter layer out through the bedding layer, prohibit migration of material from the bedding layer out 

through the armor layer, and to keep the existing excavated subgrade slope stabilized during and after 

construction. 

 

The armor layer gradation specifications proposed on the NDC 033 revised slope protection sheet were 

reviewed and approved by the geotechnical engineer of record as an acceptable substitution for the 

generic “heavy rip rap” material recommended in the original geotechnical report for slope stability. 

  

The Design Basis Manual in the O&M will be updated to reflect the revised launch channel section noted 

in RFI 273 and NDC 033. 

The riprap section in front of the gate is not slope protection. It was placed in front of the gate as a flag 

to the dredging operations, should they get too close to the edge of the casting basin. 

 



Regards, 

 

Richard Kittler  
Project Manager  
 
HNTB Corporation  
600 108

th
 Avenue NE, Suite 900  

Bellevue, WA 98004  
(425) 455-3555 
Direct (425) 450-2556  
Fax (425) 453-9179 
Email rkittler@hntb.com  

 

 

 

From: Thomas Schnetzer  
Sent: Thursday, August 15, 2013 6:12 AM 

To: 'Andrew.Kragt@kiewit.com' 
Cc: Richard Kittler; 'Bob Mitchell' 
Subject: FW: Geotechnical Action Items 

 

Andy, 

Attached is the info we discussed yesterday. 

 

A few additions to what’s called out below: 

Question 1 – the SR520 Site Surcharge is attached (was originally sent over on 6/24/13). 

Question 2 – CHE has indicated they will have additional info for us next week. 

Questions 3 & 4 – S&W were to send memo  

Question 5 – memo attached (originally sent 6/25/13) 

Question 6 – memo attached (originally sent 6/25/13) 

PRV – memo attached (originally sent 6/25/13) 

Sand on slope – memo attached (originally sent 6/25/13) 

 

Bob, was the final memo for questions 3 & 4 sent?  I didn’t see it in my quick scan through the info this 

morning. 

 

Call with questions. 

 

Thanks, 

 
Tom Schnetzer 
  
HNTB Corporation 
600 108th Ave. NE, Suite 900 
Bellevue, WA  98004 
Tel: 425.450.2576 

Cell: 206.459.5624 
Fax: 425.453.9179 

tschnetzer@hntb.com 
 

 



 

From: Thomas Schnetzer  

Sent: Saturday, June 22, 2013 2:12 AM 
To: David.Bowman@kiewit.com; cody.bishop@kiewit.com; 'Will.Morgan@kiewit.com'; Trevor Lighty; 'Bob 
Mitchell'; Richard Kittler 
Subject: FW: Geotechnical Action Items 

 

See below for status of geotechnical action items. 

Green highlight below indicates material provided. 

Yellow is material still being developed. 

 

I am out of the office and will be out of contact until Thursday (then periodically available via email/cell 

phone). 

Rick Kittler will be covering in my absence. 

 

Thanks, 

 
Tom Schnetzer 
  
HNTB Corporation 
600 108th Ave. NE, Suite 900 
Bellevue, WA  98004 
Tel: 425.450.2576 

Cell: 206.459.5624 
Fax: 425.453.9179 

tschnetzer@hntb.com 
 

 

 

From: Will.Morgan  

Sent: Tuesday, June 11, 2013 3:41 PM 
To: bob.mitchell@shanwil.com; tschnetzer@hntb.com 

Cc: Cody.Bishop; David.Bowman; ReyesRV@wsdot.wa.gov 
Subject: Geotechnical Action Items 

 

Gentlemen, 

 

After yesterday’s meeting regarding the 6 Geotechnical Questions, I have compiled the following list of 

action items to hopefully close these issues out: 

• Question 1:  Shannon & Wilson and HNTB to create a site map with appropriate Surcharge Limits 

displayed for final O & M Manual.  Site map to address anywhere on site a 250 psf load is 

allowed and/or areas with no load restrictions. – Load info received from S&W.  Rick Kittler 

(HNTB) will be putting together the site map on Monday. 

• Question 2:  HNTB to coordinate with coastal engineer to ensure riprap and Shannon & Wilson 

drainage layer design standards have been met and that the information has been sent to K-

G.  HNTB was going to verify the contract design requirements that Bill referenced.  Stamped 

Letter.  See attached information that was included with RFI 273.   

o CHE provided the memo noting that the armor layer and bedding layer are acceptable 

for the launch channel armoring, but noted that K-G would have to evaluate 

constructability (considered done since it’s been constructed and because K-G has done 



similar sections as noted in CHE’s memo) and that a geotechnical engineer would have 

to confirm that the bedding layer will work as the filter layer. 

o S&W provided the memo noting that KG’s proposed replacement material for the filter 

layer may not provide the functions of a filter layer. However, because of replacing soft 

underlayer material and creating a firm foundation with rip rap, it may reduce the need 

for a filtering layer as was specified previously. 

• Question 3:  Shannon & Wilson to compile piezometer data obtained from both float outs 

(before, during and after pontoon float out) to document basin groundwater levels and 

permanent ground water levels and confirm that this information falls in line with Shannon & 

Wilson’s design assumptions.  Provide stamped letter comparing assumptions to float out data 

collected as well as address any slope stability concerns in the South West corner of the basin. – 

Bob, please send info directly to group on this email when complete. 

• Question 4:  Combined with Question 3.  No action. 

• Question 5:  Shannon & Wilson to submit slope cross section along with field log documentation 

and mapping of surface cracking and provide stamped letter confirming fix was done correctly 

and cracking from pump truck was a non-issue.  Letter to address any residual strength in the 

slope, slope Factor of Safety meets the required 1.3 standard, and address that the surface 

cracking was not a failure. – Bob, please send info directly to group on this email when 

complete. 

• Question 6:  KG to provide Shannon & Wilson with settlement survey data.  Shannon & Wilson 

to provide stamped letter to WSDOT specifying their findings.  Will will work with Rafael to 

confirm if K-G met the contract requirements for submission geotech info and adherence to our 

plans.  Change order or plan revisions may be necessary. – Has info been sent to Shannon & 

Wilson to date? 

• Pressure Relief Valve (PRV):  Shannon & Wilson to provide narrative discussing possible reasons 

for PRV “pop” and that the pressures are not going to impact the basin slab.  Stamped 

Letter.  Norma and Will to investigate WAC regulations on this matter. – Shannon & Wilson have 

estimated the uplift pressure to be 70 to 80 PSF in a small area.  KPFF is looking at the effect up 

this uplift on the slab (don’t expect it be an issue, but is doing a quick confirmation check) and 

expected to be done on 6/21/13.  If the analysis indicates no issue, KPFF will send an email 

noting that the effects of the pressure result in a minimal change in stresses and appear 

acceptable.  Bob, please send memo to all when complete.   

• Fish Handling sand on side slopes:  Shannon & Wilson to provide approval the use of sand on the 

side slopes.  Stamped Letter.  - Bob, please send info directly to group on this email when 

complete. My recollection was that this was a check for slope stability from the added sand only 

(WSDOT directed the addition of the sand). 

• Cal Portland Paving:  HNTB to produce a design package for the proposed paving and site work 

at the Cal Portland batch plant. – Drawing submitted as attachment.  If it looks correct, we can 

issue as an NDC. 

 

*HNTB and Shannon & Wilson will respond by 6/24/13. 

 

Please let me know if you have any questions. 

 

Thank You, 

 



    

Will Morgan 
Engineer, SR 520 Pontoons 

 
KIEWIT INFRASTRUCTURE WEST CO. 
1301 West Heron Street, Aberdeen, WA 98520 
(360) 689-2104 Cell     
(360) 500-4457 Office 
kiewit.com     Equal Opportunity Employer 
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Technical Memorandum 


SR520 Pontoon Construction Design-Build Project 
Launch Channel Armor Filter Layer Conformance with RFP 
 


1. Introduction and Objective  


Coast & Harbor Engineering (CHE) has prepared this technical memorandum to assist 


HNTB with responding on WSDOT Comment 2:  “The launch channel riprap was designed 


and constructed without a filter layer, per RFP Section 2.13.2.1.  Please provide 


documentation that demonstrates this design meets the standard contained in the United 


States Army Corp of Engineers, EM 1110-2-1100:  Coastal Engineering Manual, Parts I – IV 


and Appendix A, August 2008”.  This technical memorandum does not address the 


constructed condition of the channel armor, performance of the channel armor after 


construction, or current condition of the channel armor. 


2. Design Summary 


The launch channel armor was originally designed as a two-layer system with geotextile 


filter fabric (armor layer, bedding layer, geotextile filter fabric).  The project geotechnical 


engineer, Shannon & Wilson, determined that such a design would result in an unacceptable 


safety factor for slope stability for the site soil conditions, and therefore, a second design was 


developed by CHE.  This second design consisted of three layers:  an armor layer, bedding 


layer, and filter layer.  The armor stone was selected to remain stable under propeller-induced 


velocities, as documented in CHE (2011a).  The armor layer, bedding layer, and filter layer 


gradation were selected and designed to be in conformance with the requirements in the 


CEM Part VI and taken to the RFC level. 


Upon construction, Kiewit encountered very soft and wet soil conditions on the slope and 


requested, through RFI 4, that the filter layer be modified to provide a firm foundation layer 


for placement of the bedding and armor layers.  CHE’s analysis and recommendations on this 


matter is summarized in CHE (2011b) dated November 11, 2011. The final design consisted 


of the original armor layer (W15 = 150 lbs, W50 = 375 lbs), reduced thickness bedding layer 


(D85 = 5 inches, D15=2 inches or 0.17 feet), and substitution of WSDOT standard light loose 


riprap (LLR) foundation layer for the filter layer.  Materials and thicknesses are documented 


on the drawings dated November 11, 2011. 


3. Conformance of the Design to Applicable CEM Standards 


The CEM provides design requirements for the interface between cover layers and under 


layers in rubble mound structure design for wave action.  Per WSDOT Comment 2 it is 


requested to provide documentation how the design criterion is met for “the riprap and 
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bedding layer and the interface between the bedding layer and the subgrade soils).  This 


criterion is given in Formula (VI-5-114) on page VI-5-125 of the United States Army Corp 


of Engineers, EM 1110-2-1100: Coastal Engineering Manual, Parts I – IV and Appendix A, 


August 2008 as follows:  D15 (Cover) must be less than or equal to 5D85 (Under)  


(VI-5-114)” 


First, consider the interface between the cover layer (armor layer D15= 0.95 feet) and 


underlayer (bedding layer, D85 = 5 inches, 0.41 feet).  Per equation VI-5-114 we compute, in 


agreement with the criterion: 


0.95 ft ≤ 5 x 0.41 ft (VI-5-114) 


 


Second, consider the interface between the cover layer (bedding layer D15= 0.17 feet) and 


underlayer (LLR, D85 = 1.2 ft).  Per equation VI-5-114 we compute, in agreement with the 


criterion: 


0.17 ft ≤ 5 x 1.2 ft  (VI-5-114) 


 


As shown above, the EM 1110-2-1100 criteria for interface between the armor layer/bedding 


layer and bedding layer/light loose riprap layer has been satisfied by CHE’s design. 


Finally, let us consider the interface between the LLR layer and subgrade soils.  This 


interface was designed based on a concept, as stated in CHE (2011b), that light loose riprap 


eliminates the need for a filter later.  Therefore, the physical conditions (or setup) for design 


were changed.  LLR was designed as a firm foundation layer that works the native subgrade 


into the LLR material.  The formula and reference criterion (VI-5-114) was not applicable for 


the interface between the LLR and the subgrade soils.  Because of design conditions, the 


method of analysis was changed also that corresponds the recommendation by the Coastal 


Engineering Manual Part I-2-1 as follows:  “…engineering …need to be … flexible to 


changes in the local condition.  Coastal engineers, managers, and planners need to be aware 


that … Analytical tools and procedures may be suitable for a particular setting but totally 


inappropriate for another.”   


At the same time, the design using LLR as a foundation layer does have basis and support in 


the CEM, particularly as it relates to soft soils and creating a uniform layer for placement of 


cover layers.  The CEM describes the need, function, and design guidance for filter layers in 


various sections of Part VI.  The following are excerpts from the CEM with CHE 


commentary in italics on how the design of the LLR layer conforms to the CEM guidance. 


CEM Part VI-4-3  


(6) Filter layers.  Smaller stones are used for filter layers over the foundation soil or in 


drainage applications.  Placement is usually by dumping.  Selection of stone for a particular 


project depends on the purpose of the project, design loads, and local availability of suitable 


stone. 


 


CHE’s design meets the definition of this section.  The selection of the light loose riprap 


layer was based upon the purpose of the project, which upon encountering soft wet soils 
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became to develop a suitable and uniform finished surface for placement of the overlying 


bedding and armor layers. 


 


(2)…Placing bedding material over soft and organic bottom materials should force the soft 


material outward toward the edges of the bedding layer. When finished, filter and bedding 


layers should be free of mounds and windrows and coverage should be complete. 


 


CHE’s design meets the requirement of this section.  Producing a filter layer free of mounds 


was not possible with the original RFC filter layer material.  Therefore, a courser and 


thicker gradation of light loose riprap was used to produce a firm and uniform foundation 


layer.  The ability of light loose riprap to produce a firm and uniform foundation, free from 


mounds and windrows (as described in CHE 2011b) is confirmed by Kiewit’s local site 


experience.  Incorporating practical experience into the design, was specifically supported 


by CEM Part VI-3-7 “(b)…Practical knowledge and/or experience about how construction 


will proceed helps the engineer to evaluate the possibilities and modify the design to best 


accommodate construction needs.” 


 


CEM Part VI-5-3 


(1) Filter layer functions.  Filter layers are designed to achieve one or more of the following 


objectives in coastal structures: 


 


• Filter functions can be achieved using either one or more layer of granular material or 


small stone of various grain sizes, … 


 


CHE’s design meets this definition.  Light loose riprap is a small stone of various grain sizes. 


 


• Prevent migration of underlying sand or soil particles through the filter layer voids into 


the overlying rubble-mound structure layers.  Leeching of base material could be caused 


by turbulent flow within the structure or by excessive pore pressures that can wash out 


fine particles.  Without a filter layer, foundation or underlayer material would be lost and 


the stones in the structure layer over the filter would sink into the void resulting in 


differential settlement and decreased structure crest elevation. 
 


CHE’s design meets this requirement. Based upon Kiewit’s experience and encountered soil 


conditions, the light loose riprap was selected to stabilize the native soils, therefore 


minimizing differential settlement.  The thickness of the foundation layer was increased to 


prevent the opportunity for soil particles to move through it.  Placement of light loose riprap 


will change foundation conditions; thus, eliminating or reducing the need for a filtering 


layer. 
 


• Distribution of structure weight.  A bedding filter layer helps to distribute the structure's 


weight over the underlying base material to provide more uniform settlement… 
 


Providing a firm foundation layer allowed for a level bedding layer to be accomplished. 
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• Reduction of hydrodynamic loads on the structure's outer stone layers. A granular filter 


layer can help dissipate flow energy whereas a geotextile filter will not be as effective in 


this regard. 
 


Light loose riprap is a granular material and therefore helps to dissipate flow energy for the 


site conditions (propeller wash velocities). 
 


4. Summary 


Based on the analysis and discussion presented above, it is our opinion that the launch 


channel armor filter layer design meets the applicable standards contained in the United 


States Army Corp of Engineers, EM 1110-2-1100: Coastal Engineering Manual, Parts I – VI 


and Appendix A, August 2008. 


5. References 


CHE.  2011a.  Technical Report, SR520 Coastal Engineering Report, Vol. 1 - 3.  Report in three 


volumes prepared for HNTB. 


CHE.  2011b.  Technical Memorandum, SR520 Pontoon Construction Design-Build Project 


RFI Proposed Changes to Channel Armor Sections.  Report prepared January 24, 2011. 






